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(54) AMORPHOUS SIUOA PARTICLE HAVING CLEAVABILITY AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain amorphous silica particles composed of a cleaving 
laminate particles of amorphous silica thin layer, having extremely large specific cleavabiiity and 
useful as a pigment, filler, etc. 

SOLUTION: The amorphous silica particles have >2 cleavabiiity G defined by the formula 0= 
(d1)/(d2) [(d1) is a thickness of laminate particles; (d2) is a thickness of amorphous silica thin 
layer constituting laminate particles]. The particles are preferably amorphous particles having ^ 
85% Hunter whiteness degree and pearl-like gloss, further having 50-150mL/100g oil absorbing 
amount, 200-600m2/g BET specific surface area and 0.2-0.3g/cm3 bulk density. The silica 
particles are obtained by subjecting vermiculite to volume-expanding treatment and treating the 
resultant material subjected to volumeexpanding treatment with an acid until the content of the 
metal component becomes <5wt.%. 
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»^ NOTICES * 

JPO and INPIT are not responsible for any 
iamages caused by the use of this translation. 

I This document has been translated by connputer So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
J.In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

^Drawing 1] It is an optical microscope photograph which shows the particulate structure perpendicularly seen to 
:he field of an example of the amorphous silica particle of this invention. 

^Drawing 2] It is an electron microscope photograph of the section of the particles of drawing 1. 

^Drawing 3] It is an optical microscope photograph which shows the particulate structure perpendicularly seen to 

:he field of an example of the amorphous silica particle by a thermal means. 

^Drawing 4]I t is an electron microscope photograph of the section of the particles of drawing 3 , 



Translation done.] 
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«->y*«i^scf-e©S5{ffi«:S«-r^.«:*^, *^^© 

^saf«©^*»fi^-r 4 (c**. 

[00081 

[gg®4»^r.S/c26©*S] *^?gK:J;n«. 

'>y *^e©^Pii4SMf«i^*»&fi£0ja-^^ < 1 ) 

dt 

C= • (1) 

d. 

s:f, d, (ttdaajs^^JPi^-c**). d, »c© 
-c^iisnsiipai* (c) *i2«±r&ici*#»<fc 

[00091 *^R: J:ntf*fc. 5 #3:^ h * 

^e.n/c^*as^?:^fi£»©^wa*i 
5 ss%«Ttc Aj: 4 3s -csiftHi-r * c i ^i^i -r 
^a^fssj^ y :«7ie^©sjffi*ss«sn<£.. 

[00 101 

[^W©5l]K0BM] 2ts:%?B«e>«. /^•-5=^^i7-^ 

5fis%«TK:«c4srffia8!ffl-rst. ^ratt©s*T 



(3) 
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[0011] *:^©|fe^»>> V *©^tt.. ^H-> V 

ijmm<Dmm\immW^^t^'=>^-yXK^^. m 1 1**^ 

[00 12] Ctli5<D^«ci4<!:. ^ffeWO^^Wi' 

[0013] *^^©^pat4*SMi^ ^ei^jctew i 
(C) liH^s: (1) T-MficiAs-c^rs. 

S. (C) <Dp5«*. ithrt^imifitcit, M 

fR^fcttaiz/cl 0{i(D1»->:/^Hc-:>«,>t:m>. 

[0 0 1 4] c<D<k5tci,r*8t>/c.^fi <c) tt2 20 
[00 1 5 ] ^PBtt^B^«->y *«t^tt. — 

0 . 1 TiM 1 mmmtvi>i>cttm>)m^<D^-v^m 
■c*i. /i*^risi©^fe«?»c!«Bktc<i:-,-cta 30 

^ri>tfi. 0. 0 0 0 ITliSSinin: #«:0. 0 47bS 
0. 3mmgg-C*^, ' ' 

[0016] c©a@(*«i^=-(c*jw^#^Hs^y 

©J*^?ftt#m{C»< , ^tCO . 0 0 175S2 iLtm. 
(CO. 0 IT^Ml Mm®®H«:*6, 

r;^'<yHt** 2 5J1JU:. ^{CS 0 75S5 0 0 

[0017] ^^(o^mp^muvttn.^^^^^ 
i».sii3Ep«5-e(**< . ai®3fK*»e>4)W63!p^ci*i 

( p 0 i 8 J c©»Pitt*s^i^y *Sfc4»5 b 

TbSlSOmL/l OOfe©K}aa^/2 0 07bS6 0 
Om' /g^BETtt^SS^^Wr*. Stc^g 
». — fiacco. 27iM0J Se/cm' ©©Htc*^, * 

{E,..~.., • 4~5H. O) 



*©S i -O-S i©^^*SB:^I^{Ctt^f^»r$n-C 

coo 1 9] -'<-5>^^-/h (venniculite ) «. ^ 

P¥«*i-CC»i. C©ilt!B!«r*5aSJ!JUh«cSJa-r-5t. 
EJiS? (001) ©®{csit«c:frisi (ca*[fii) tcSi, 
< scjf-&©As«Bir©**t?*2,. 
[0020] *^§«-ett. 5 7 h ^^-rmm 

[002 11 -'<-5+a^'f 3Affi«®i 
2 AdB*M©2 «3 . Hn©Jl*4fefi^-C# S 

^Pii§©*-C«. 3Aii(*M/<-^5=1r»7-f 

[0 02 2] ^^-^.dr^'y^ hOBmSmit^timW^ 

«:6 0 07^M1 0 0 0-C©Sa«:»lBgiricitcJ:*}tf 

[0 02 3] -'■«-5 + ^5-< h©E«ia8l*. ''^'-S=^^ 
* h ©?£©««© 5 TbM 5 0 fg. #«: 1 0 7iM2 6 
fgt «cS J:^ Ktf ^ ©^J:tC 

[0 0 2 4 ] *^?g-C«/ C:©>'N'-5 4^a^-(r h©0a 
«M#J^KiaMt- -5 C i K J: «3 . 5 ^= * 7 -f h tf© 

*? w -c* 4 . 

[ 0 62 5 ] mi^tii^^mmmi^ u *fii^{c*sws 
*-5@s^<t-r @ 1 Rim i <o%0mtmfjmm^ 

iatc Ji 4 fc©-c*S*s. a 3 «jgi&5l^a#®«c J: 

y *lfi^-^©ffik«Cr ffit:^«cmte«i^F« 
js*^-r3fe^ai^2f x-e* o\ @ 4 » c <om-<omm 

^m{cj:^.4)©t?«. *S«~>y *«e©/?**i-t>-«?:*: 
$ < ;rd:-:>rt»4 C i*JTg?3*i J: ^. 

[0 02 6] [/N--5+ix^-f h] M^^iur^-r^- 
A'-s+i^VVtctj. 3Afflf*M©«>©i!: 2Affi«^ 
£©t»©£ j&s«D^ M^!b©». S:4^(CT§B^ 

(2) 

(Mg. F e'\ F e'\ A 1 ) , 



(4) !^^^9-2 9 5 80 8 

. 5 . 6 

• [Si. A 1 ] . Ox. (OH) , •• (2) 
■C^3n4^b^JiSC^«®fe©tt: S3f:e«|K:TSSC* * (3) 

{E...~... -nH, O) (Al. Fe. Ms), [Si. Al], 

• 0„ (OH) , • (3) 

*-:>r. iip-CTJl'S.tO^*. Til's--? A^^;*:gB»?:i^* 

1 0 0 2 7 1 /<- 5+^5 hoib^^mmmt, mm ^ttcp;*c*i>#^sai^y *g*stje^€:^3 











S i O, 


3 5~4 5fti 


i%. 




Al. O, 


1 0~2 OSl 


i%. 




MeO 


7~3 OSi 


1%. 




Fe.. O, 


5~22fil 






CaO 






Na, O 


0 ~ 1 SI 






K, O 


0~1 OSi 




m%n&ifi^-c$>^ . jmmumt. i otimioo 


T i O. 








3~2 5m 




:o 0 3 A] ^MtsmimijmizLx. m-s+^^-t 


[00281 


[I^SteSl 







[002 9 1 jt®^{b*^iL/-Ctt. H, o. ©iSS** tiiiTmu. fSilL. 'iJSCCj: »)i^l,rgo°Dif-S. . 

1 OTiSe 5Sfi%. 1#tC3 07iM4 0Sfi%«:***> [00361 [Sia&CJtffljS] *^«:J:Slliai4*S 

^*s^Sti. ig©iiS»2 07bS9 8S«%©ffiH RttS. itSfflS. TX-^f Ht^^Wr4^b©-C 

tC*5fe©3&lfi^-C*i. iiKfblc^TkiKiW. 1: 30 *n«J;< . »6n?fc**©«a^-C«lfflt- 4Cife-C 

1 0 07iS200: 1 0 0©aait-Cjg^Lrffiffl-r2> ^©t&«iK:J:*e[^1f-^X®iSgp-^^K: 

©*!Ms u< . 5 * 7-< 1 0 0 m&UicM J: i>mm^<Dmsi^^r-ox, &m<Dmmicmiri, cth 

sea-cissM. ®^r*©*5a« ^spis^ta:. ^ . [00371 ®6nfc^pit4*ssi^';*aB(*3gi^ 

[ 0 0 3 0 1 5 + a ^ -f h <!: ja®<bic^*RCfi^<i: L-T^^ffl f&©MS^C»«Wm©«®?mSO 

- 5 + ^ ^ h ©0ai8ffli«. ^^-s.dr^'y^ h ®7c© st^ft?fss~> iymmt^n^^fc k>o. snmi. 

^©57iS5 0tg. «F{C107iS2 0f&t;rj:SJ;^tc omfi%. 17!»S5mfi%©arfflW»-5©*sj:i,>. 

tf^®*«<fc«.»3W. <t^fl«Jl^«iaS-C«, J^SK<C®fi*«— 40 [0 03 81i!i«3SI»ai|il/-C«. XTOS^^K iBMcfti 

jK{C:^tr(,>tt>^!^Si[*s*S. ±gS©0!gK;Sr'5l^ia SJiTPi^Jl'^©{Se[^->';:6s ■>-'fg?*iU'>'>A. 

«. — fl2tC 3 7!»M9 0»raga-C*-5. A^©-Jr^^. ijJViyT. -^if^i^ 

[ 0 0 3 1 1 *Yc,.; ,<?- S/t' h ©J^ ffi^^. K-ffc^. ; -r^©^K<k^. *Kfb 

. 5+i^-rh*6 00 TiM 1 0 0 .0 XJ® v y*5^ •? A. TW^^tT^l' 5 - A^©#ll*K{t!^. 

taffi«:JJ«^r-5Ci{cj:0?75Ci*>-C#.5. *nJ»»! ^*Jl'->'5A^©^|^^. AM. PS^©^fig-lf 

[00321 [^S] *^-c». ±i2©<t5«:t/r [O 03 9 l.*fc, W«©S®5ScSS0«t l/-r».. m« 



,1 

(0040] Etc. *|EWK: J:i^ft*B%S> y *m 

.[0041] :$:^<ommm^mi^ 

-jistc^fliSB^ 1 0 omfiSCSfcO . 0 . 1 7!»^5 o 

[0042] c ©^raty^s^i/ V ijmmwiSLT-imm 
[ 0 0 4 3 ] ^fti Lxit. mM<mms§mn. 

Bi/:^^^y i;^f^jv«Bi/ i^^'S^Sr bf;^vu 

>m-mmti=-fi'^m-^. rtfO}\^m^w\ <awi<y 

[0044] fmmo^-sim)kmt^C-(:\i: 
se* y u >. jisssji< v i u >; jj* •> t u 

>. \ -Zff-Zy. <}<';4-^5^;l'- 1 -^>^>^ 
4i.»«x^u>. f afu>. i -rff-i/. 4 -^y 
- 1 — ^>f->^Ct-3H'7 ^ >PS©7>yA*^ 

x9^u> • mtii~)\^^m^m<ox.^iy> • so 



#^^9-2 95 80 8 
8. 

x^i/if t^jts^. ;j< y x> u T p X F y 

^u>^m-^i^<o^^i->^mi%. #yjg<ki^x;i.. 
sj<yie<fcexy7=>; iS{k«^x;b . iM{kifxy7*>ss 
#yTi'yii'K^5^^k 5i<yj<3»d^y;i'K^5=-iW 

:^-rD>6-l 0. K>-<P>1 2«f©sH 

yrsF, Ji<yx^u>f-W7 3ru- F. ;j<y:/'9^u> 

7=- U 7 $f Ur- F oIMt±5f< y X ;^ f^l- . y * - 

*-Fv Ji<y7XJ:.^>:t=^'•t^-^ F^*-&t>»-en6© 
s^©c»-rn*>©^)iiS: W4 c s. 

(0 04 5 1 jR^ffi©x^:xF-=?"-s^ibr«. « 
x.tfxh y;u-:/ari?x>=fA (NBR) . ;^g^^>- 
r^^i;x>=fA (SBR) . i'anrJ^U^rfA (C 
R) . (BR) . Jj<y'fv:/U> (I I 

B) . :/5^>>u=fA, ?cM=fA. x9^u>-:/p|fU>=f 
A (EPR) . xf^U>-:7'PtfU'>-i^x>=fA (E 
PDM) . jJ<y'i7U^»>. i^y3->:JA. 
A. ie^{t5j<yx5^u>, «^{b^y:^ptu>. ©:« 

[ 0 6 4 6 ] 

(HMW] *^?9*>X©0at?Si?af -5. !^ieu&(,>IEO 
«iT-^©!ejf4RDfpFffi:^»felT©il p -C* S. 

[0047] (1) mmm 

JIS K-6220. 6. BVzm&l^xm^Utc. 

[0048] (2) ism& 

JIS K-5 10 1. 1 9{C*fab-Cil5eOVfc. 

[0 049 ] (3) s^y*tflf-?-©ff^ 
^3EMS^I^^ (HSdHS -570) "cfienyt^ 

IIK©JP*«:i81^L//t. 

[00501(4) ^»*^^we 

JIS M-8 8 5 StcVfiaU-CA 1 , O,. Fe, O 
, . CaO, MgrO. OisJ:ZJfK, 0©#W«=& 

SiJSU C:n6©^tt«:^tS^©^WS<!: L-fc. 
[005 1 ] (mm 1 ) mT^/<- 5 4^ * ^ F *JIS 

Sri:J^Sfetc-^v>T«T(csi?irs. m 1 6 0 g«:3 
5%ji^fb*^*2 i g tissKi 0 g*ftniV^siF«: 
tm.'Titm^ic^^^^-^'c^wifi'^-r^. c©^ 

S*^tSJ * I 7 k g 1 9 8 %1S£^ 3 3 0 g ^M^, ' 1 

1 b*c-c7B#sfiDi^u/c. ^xt^-e. 6ja. 
-c*#a8(c<i:5^^a->y*t4^^»/c. »6nfc->y 

*©®»r^«l. 4 4-C. ^K«0. 2 3e/cm' 

I om i/i 0 0 g-c. >'^>^^-efee 



■ 9 

(0052] (m&mz) %y>j<-/x.m.^^- 5+ »^ 

tc. 'At.^VC<D!Sm^iC. *2 5 0 g i 9 8%^m3 0 
Og*m. 1 1 O'CfS^finl^Ufcg. 5jS. * 

6nfci";*©^SttO. 2 5g/cm' -C. tRtt^fli 
B 1 0 0 m 1 / 1 0 0 et?. #Rfi£^©$«fiW. 0 . 

t;:«70D^Bfl:(DJl*ttO. .2~0. 7 wm. «S«aoJ5 

4 0 ~ 6 0 M m©ffiffl{cab -3 fc. 
100.53] (lliS093) SliS{?9ltC*jC>r. J^KOf^ 

U-cemmSimilK 'XC»-Czk 1 2 k e i. 6 0 

1 1 5 0 g*»n^, 1 1 o'cv7f^stmutc, -e© 

»e>tlfc5^y*©tfclS^»t4 8 0m' /g 

i^tr^cffl^n^Ufc. Ssfc^gBO. 2 6g/cm' 
t?. aftttffitt9 0 m 1 / 1 0 0 g -c. ^RiE^^Wa 

»o. es^-rft-'fc. 

h 1 0 0 g«c3 5%mm.iU(m7i(.z i ei3 6%ism2 

lifTk? 0 0 g is 6%S^3 0 0 g*ft];l. 1 lO'C 

1. 3%-r*o?t. 

[0055] ^§e.nM^K^";*4 5 gtcTki e 5 g 

i:1m^. :^-^^>S^©&S3~4mm©tr-X6 7 igi 
^*«::«/7>^^{cAn. •^-f>hs^x-*t?2B$MJgt 

^ otc. m^tifcmmm.tp<Du >; *taT-« 3 2 5 m e s 

[00 561 (iete<W5)>3l«i«-CB. 8 0 0-C-C«i 

gi,ottmTm^^-z=^^^^ h©i 00 gtc. Tki 7 k 

etm^SSOeita^L. 1 1 0-C-C7B#^ttiaL//Co 

(as. »6nfcVy*©s®etto. 21 g/c 
m' -c. ®i4ffi« 1 3 0 m 1 / 1 0 0 g-c. mmt^<Dm 

*»1~2 Mm-C. ae«:©/?*»0. 1~0. 3 Mm 
[0 057] (it^CfiJl ) -'^•-5=^^*^■Y h^fttoOtC 

ofti. *2 0 0 gK#ssscfass«-tn-en i o 

g. 3 5%3gK<t*^*6 0g<!:^5 5g**n^. 1 



6) ?tl!g5|t9-2 9 5 808 

10 

[005 8] (ttl5{^2) *2 0 0gtcM1±a±10 , 
g 3 5 %jim{b*^*6 0 g t6gK5 5 g 4J)0?L. 1 

2 oxrri e^H^asLfc. 4®. ie«ii/"c©6 
[0059] imkme ) m&m i ©/K^je^smcc^^ 

2 5 m e s h©SW>ifeffl©e)S«:-e-?>^/c. A^^'-cmh- 
10 tt©i/y*J»a^*>6ia:i^y-'t'*HBr'-<>hS 
*teri"J;i'-:^{co. 5%^iinb. f^-zx^^-s;!/?: 

fflt>-C 1000—3 0 bOrp m©^^»StS#/£:^ 

[0 0 60] <^«^7) iiifi094-c#e>tifcfes©i* 

*CC^tJt3 tt. 3 n -f F 5 iW-caHtai* U 3 2 5 m e s h 

©®i»^©«iatc-e5^fc. A^^t^^uxnibtitc 

20 i'tCO. 5%^flll/. ^>^-'^*-5 

t: 1000~30b0rp m-C^tSt ;tf ^ X 
StCl 0 0 Ann7-<Jl'AT:^';^r-^t?^^&U-C^3 

»«i^:©5^v**siai^urL-c 

-5 c i *i,g8taii^ 3 n/c. 

[006 1 ] immm\) m^ms-cnhtifds^nm^ 

s:«^©-@-c**3> 

dr-U:;> F5 0mg**n^fc<!:C-5. SIfetCJefeO. * 
[0062] 

30 [|S?l3©Ja*l 3|c^WtC J:n«. 5 4= » 5 F 

•So 

[S®©IS#JS:lft"!S] 

40 m 1 ] *iBW©*ss!S' y *i4^M>-^©iajc*t or 

[@ 2 ] a 1 ©e^Brffi©m^HSSW^X-C**. 

[H 3 ] mmsi^fm^ s#sas> y *!ti^HW© 

[ a 4 ] @ 3 ©a^-©»rB©^^^ISSt^K-C^ 4. 



C7) 
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[Hll [H21 




(8) 
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